Clonidine added to local anaesthetics prolongs the duration of anaesthesia and analgesia of peripheral, neuraxial and retrobulbar blocks. The present randomized blinded controlled study was conducted to evaluate the effect of the addition of clonidine to local anaesthetic mixture on the quality, onset time, duration of peribulbar block, perioperative analgesia and patients' comfort.
Clonidine, a centrally active α 2 -agonist, was introduced as an antihypertensive agent. Recently, it has been extensively studied as an adjunct to general and regional anaesthesia because of its analgesic, anxiolytic and sedative properties 1 . Admixture of clonidine to local anaesthetics prolongs the duration of both anaesthesia and analgesia after various neuraxial and peripheral nerve blocks, including spinal 2 , epidural 3 , axillary plexus 4 , cervical plexus 5 and femoral nerve block 6 . In ophthalmic surgery, it has been shown to decrease intraocular pressure and increase the duration of retrobulbar block when used with local anaesthetics 7 . However, in a study on peribulbar block, Connelly and colleagues did not find any effect of clonidine on intraocular pressure, onset time and postoperative analgesic requirement 8 . They did not comment on the effect of clonidine on quality and duration of peribulbar block.
The purpose of this study was to evaluate the effect of addition of clonidine (1 µg/kg) to lignocainehyaluronidase mixture on the quality, onset time, and duration of anaesthesia and analgesia after peribulbar block.
METHODS
After institutional approval and informed consent, 24 adult patients of ASA grade 1-2, scheduled for elective cataract surgery were divided in two groups (n=12) in a randomized double-blind fashion. Patients with impaired orbital/periorbital sensation or receiving chronic clonidine or analgesic therapy were excluded from the study.
Patients were not premedicated and no topical anaesthesia or sedation was used at the time of block or during the intraoperative period. After securing intravenous access, peribulbar block was performed using a modified Fry and Henderson technique 9 with a 26-gauge, 13 mm needle. Group A (control) received 7 ml of 2% lignocaine-hyaluronidase (16.66 IU/ml) mixture with 1 ml normal saline. Group B (clonidine group) patients received the same mixture supplemented with clonidine 1 µg/kg in 1 ml saline (total 8 ml). First, 5 ml was injected at the junction of the lateral one third and medial two thirds of the inferior orbital margin with the bevel directed towards the equator of the eyeball and the other 3 ml was given 2 mm medial and inferior to the supraorbital notch.
The appearance of proptosis and chemosis was observed immediately after the block. The onset of globe anaesthesia and akinesia and lid akinesia were assessed every 30 seconds until maximum blockade and then every 15 minutes after surgery until complete recovery of the block. For assessment of lid akinesia the patients were asked to open their eyelids and then squeeze them together maximally. It was recorded as grade 1 if there was no opposition of lids on attempted closure, mild opposition of lid margins was taken as grade 2, and the appearance of wrinkles at outer canthus was grade 3. Globe akinesia was assessed by using a scoring system described by Nicoll et al 10 . The patients were asked to move their eyes by using their maximum effort in each direction and the movement of each rectus muscle was scored as follows-complete absence of movement was considered as 0, movement of <5 mm in either direction as 1, and movement of >5 mm as 2, giving a maximum aggregate score of 8 for the four muscles. Absence of complete akinesia after 10 minutes in any direction was taken as incomplete block and supplementary injection of 2-4 ml of 2% lignocaine-hyaluronidase solution was injected first superomedially and than inferolaterally as before.
Arterial blood pressure, heart rate, oxygen saturation (SpO 2 ) and sedation score (0=alert, 1=awake, but sedated, 2=asleep but easily aroused, and 3= comatose) were checked every 15 minutes during the entire procedure and every 30 minutes during the first two postoperative hours. Hypotension and bradycardia were defined as a 20% decrease in blood pressure and heart rate in relation to preblock value. The patients were asked about the presence of pain during the intraoperative period, at the time of subconjunctival injection given just at the end of surgery and during the postoperative period for 24 h and scored from 0 (no pain) to 10 (maximum pain imaginable) on a Numerical Rating Scale (NRS). If the NRS was >5, 500 mg, ibuprofen was given orally, followed by injection of diclofenac if the NRS remained unchanged after 30 min. The time of first request for analgesic and total analgesic requirement in 24 h were recorded. The patients were reviewed for overall comfort with the anaesthetic (0=comfortable, 1=mild discomfort, 2=uncomfortable) during the intraoperative as well as postoperative period. Enquiry was made about any adverse effect such as nausea, vomiting, dryness of mouth, dizziness, diplopia and blindness.
STATISTICAL ANALYSIS
Patient characteristics, duration of surgery, total volume of anaesthetic required, onset and duration of anaesthesia and analgesia, and haemodynamic variables were analysed by Student's t-test between groups. For inter-group comparison of ocular motility score, total analgesic requirement, patient comfort score, sedation and pain scores, Wilcoxon rank-sum (Mann-Whitney) test was used. Within-group comparison of haemodynamic parameters were made by using two-way analysis of variance for repeated measures with multiple range test. Friedman two-way analysis of variance (non parametric) with multiple range test and Bonferroni correction was used for within-group comparison of NRS score and sedation score. A value of P<0.05 was considered significant.
RESULTS
Mean age, weight, sex distribution and ASA grading were comparable in both groups and are detailed in Table 1 .
There were no significant inter-group differences with regard to duration of surgery and the total volume of anaesthetic solution used. The percentage of successful blocks and the mean globe akinesia score at 10 minutes were also comparable in both groups ( Table 2) .
The difference in mean onset times of lid akinesia, globe anaesthesia and globe akinesia in between the groups was not statistically significant (P>0.5). However, the mean duration of lid akinesia was 173.3±35.3 min in the clonidine group compared to only 85.4±25.6 min in the control group. This was highly statistically significant (P<0.001). The duration of globe anaesthesia and globe akinesia in the clonidine-treated group was also significantly greater (P<0.05) than in the control group (Table 3) . None of the patients required further supplementation of anaesthesia during the intraoperative period in either group.
A small, but not statistically significant (P>0.05), decrease in heart rate and blood pressure was observed in the clonidine group 30 min after the block. The maximum variation in MAP was only 10% of pre-block value. No episodes of hypotension or bradycardia were observed in either group. The patients in the clonidine group were significantly more sedated from 30 to 90 min after the block (three patients had grade 1 sedation and one had grade 2 sedation) as compared to control group (all patients were awake). Respiratory depression or hypoxia were not observed in any patient.
The time interval from local anaesthetic injection to pain sensation experienced for the first time as well as the time to first intake of pain medication was significantly greater in the clonidine group than in the control group. The visual analog scores and the total number of doses of rescue pain medication were also significantly lower in the clonidine group as compared to the control group. These differences were more marked during the intraoperative period and early postoperative period (P<0.001). None of the patients in the clonidine group complained of moderate pain (NRS>3) during this period, while three patients in the control group felt moderate pain at the time of insertion of the sub-conjuctival injection (given at the end of surgery) ( Table 4 ).
The clonidine group of patients were significantly (P<0.05) more comfortable compared to the control group. Almost 85 to 90% of patients in the clonidine group were comfortable during the intraoperative and postoperative period as compared to only 40 to 50% patients in the control group.
Dryness of mouth was the most common complaint in the clonidine group (3 patients). One patient in this group felt dizziness on walking. No patient in the control group had either of these complaints. No other complication or postoperative sequelae were detected during follow-up.
DISCUSSION
Previous studies [4] [5] [6] [7] have shown that addition of clonidine to local anaesthetic increases the duration of anaesthesia and postoperative analgesia in various peripheral nerve blocks. In a study on brachial plexus block, Bernard and colleagues 4 reported that clonidine at doses of both 30 and 90 µg was effective in improving the quality and duration of axillary plexus block. Clonidine 300µg produced significant hypotension and sedation. The addition of clonidine 150 µg to lignocaine increased the duration of postoperative analgesia, comparable to epinephrine 250 µg with lignocaine for femoral nerve block 6 .
Mjahed and colleagues 7 studied the effects of addition of clonidine 2 µg/kg to 2% lignocaine for retrobulbar block and reported reduced intraocular pressure, onset time and significant increase in duration of analgesia and akinesia in the clonidine group compared to the lignocaine only group. The sedation scores were greater in the clonidine group with a small but significant reduction in systolic and diastolic blood pressure at 20 minutes. Oral clonidine premedication causes reduction of intraocular pressure, sedation and better perioperative haemodynamics in ophthalmic surgical patients 11 . It seemed likely from these studies that the addition of clonidine to local anaesthetic mixture for peribulbar block would offer many clinical advantages, such as prolonged anaesthesia and analgesia, less need for additional sedation and reduction of intraocular pressure. In a recent report Connelly et al 8 did not find any significant effect of clonidine on intraocular pressure, onset of peribulbar block and perioperative analgesic requirement. They did not study the duration of block. In the present study we used clonidine 1 µg/kg in 7 ml of 2% lignocainehyaluronidase mixture to avoid the side-effects. Our results have shown that a combination of clonidine 1 µg/kg with 2% lignocaine-hyaluronidase mixture significantly improved the duration of anaesthesia and analgesia after peribulbar block compared to lignocaine alone.
We confirmed the previously reported finding that the addition of clonidine did not change the onset time of peribulbar block 8 . Decrease in the onset time in retrobulbar block may be due to the direct action of clonidine on the nerve both locally and centrally by traversing into the central nervous system through the optic sheath 7 . This is less likely in peribulbar block. Prolongation of anaesthesia and analgesia seems to be mediated peripherally, as subcutaneous or intramuscular injections of similar doses of clonidine have not been shown to increase the duration of block 12, 13 .
The reduction in the postoperative analgesic requirements in the clonidine group in our study, contrary to the previous study on peribulbar block 8 , may be due to difference in the research methodologies. In the previous study 8 the patients were discharged on the day of surgery with instructions to take analgesics as and when required by the patient. It is possible that many patients may have taken the analgesic medication without having much pain. In our protocol, patients were discharged a day later and the analgesic medication was given only when the NRS was 5 or greater. Patients receiving clonidine were found to be more comfortable in our study due to lower pain scores and mild sedation during the perioperative period. This was not evident in Connelly's study 8 : per-haps the concomitant use of propofol and midazolam in their study prevented the observation of the sedative effect caused by the addition of clonidine. We did not observe hypotension, marked sedation or bradycardia in patients receiving clonidine. These effects are dose-dependent and evident at higher doses due to the central action of clonidine 14 . Further studies may be required to find the optimal dose of clonidine for peribulbar block.
Our study suggests that addition of clonidine 1 µg/kg to the local anaesthetic mixture significantly increases the duration of peribulbar block, improves the quality of analgesia and patient comfort. Sideeffects were negligible.
